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Hgure 1 Anteroposterior projec- 
tion dem trating a balloon dilation 
catheter passed across a stenotic aor- 
tic valve from the carotid artery ap- 
proach. A waist is noted on inflation 
at the site of stenosis. 
balloon inflation, the waist is obliter- 
ated, correlating with a successful 
valvuloplasty. 
brated grid recorded on cinefilm and videotape at the level of 
the heart. 
A carotid artery cutdown was then performed under local 
anesthesia by a cardiovascular surgeopt. Dissection was 
performed isolating the right common carotid artery, and the 
vessel was mobilized and secured using nontraumatizing 
vessel occluders. The patient was given heparin (100 U/kg 
body weight, intravenously), after which an arteriotomy was 
performed with insertion of a 6F Hemaquet sheath (USC0 
directly into the carotid artery. A 6F end-hole (Lehman) 
catheter was then passed through the sheath and into the 
ascending aorta, where pressure was recorded. The catheter 
was manipulated across the aortic valve and left ventricular 
pressure was recorded. A 0.035 in. (0.09 cm) guide wire with 
a curved tip was passed through the catheter, with the tip 
placed at the apex of the left ventricle. The catheter was then 
exchanged over the guide wire for a balloon dilation catheter 
(Meditech Ultrathin or Cook), with an inflated balloon outer 
diameter equal to or 1 mm less than the measured aortic 
anulus diameter. This catheter was passed directly through 
the arterial sheath over the guide wire and positioned in the 
left ventricle so that the radiopaque markers of the balloon 
were on either side of the aortic vaive. 
With the balloon straddling the valve, it was injated with 
diluted contrast material (Fig. IA). A discrete waist was 
noted at the site of the aortic valve and was obliterated with 
further balloon inflation (Fig. 1B). Inflation was performed 
three times, with a maximal inflation pressure of 4 atm; 
balloon rupture did not occur. The balloon catheter was then 
removed and replaced with the end-hole catheter, which was 
used to measure the pressure gradient on withdrawal across 
the aortic valve. Finally, an aortogram was performed using 
an NIH catheter to assess aortic valve competence. The 
catheter and sheath were removed, and the carotid arteriot- 
o-my was repaired using ?-!! monofilament suture material. 
The skin incision was closed in iayers. 
Follow-up. Patients were returned to the intensive care 
unit for monitoring. Surviving patients have been followed 
up with serial clinical and echocardiographic evaluations. 
clinical and hemodynamic data are summarized in Table 1. 
The aortic valve was crossed without difficulty in all five 
patients. Mean time with a catheter in the carotid artery was 
48 min (range 35 to 66). Aortic anulus diameters ranged from 
6 to 9 mm, and balloon catheter diameters were 6 to 8 mm. 
Mean left ventricular pressure before dilation was 142 mm 
Hg (range 110 to 160) and was reduced to 97 mm Hg (range 
80 to 140) after dilation. Mean peak systolic gradient before 
dilation was 76 mm Hg (range 50 to 90) and was reduced to 
33 mm Hg (range 20 to 50) after the procedure. Mild aortic 
regurgitation developed in one patient. 
. This infant had persistent severe left ventricu- 
lar dysfunction and remained ventilator dependent on the 
sixth postcatheterization day. An open surgical valvotomy 
was performed, and inspection of the valve revealed a 
bicuspid valve with an adequate valve opening. The com- 
missure between the right and left leaflets had been split by 
the balloon dilation out to the anulus. An additional incision 
limited to <l mm in length was made to enlarge the orifice. 
The patient gradually improved after this procedure and is 
now growing and developing normally at 11 months of age. 
She has a 50 mm Hg Doppler-estimated pressure gradient 
across the aortic valve. 
Patient 4. This infant had been diagnosed in fetal life to 
have severe aortic stenosis with a moderately hypoplastic 
left ventricle and a normal-sized aortic arch. This diagnosis 
was confirmed after birth, and treatment with ~r~s~gla~din 
E, infusion was begun. Forward flow was documented 
across the aortic valve, and the anulus diameter was 6 mm. 
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Repeat balloon dilation of the valve was perfo 
femoral artery approach, using a 12 mm outer diameter 
balloon and reducing the transvalvular pressure gradient to 
40 mm Hg. Patient 3 also underwent repeat balloon aortic 
valvuloplasty from the femoral artery approach at 8 months 
of age, reducing his residual peak systolic ient from 60 to 
30 mm Ng. He now has mild aortic insu ncy. Patient 5 
has been followed up for 4 months and has a Doppler- 
predicted pressure gradient of 25 mm Hg. 
None of the surviving patients manifest any neurologic 
deficits. All have p pable carotid pulses on the right side. 
The two patients w repeat cat~eteri~ation have 
widely patent right ies. 
Balloon dilation has 
palliation for aortic valve stenosis in infants and older 
children (l-5). It remains controversial whether this method 
cult to pass the catheter across 
balloon aortic valvotomy in five patients with severe aortic 
valve stenosis has been encouraging. Significant im 
ment in the transvalvular pressure gradient was achi 
four of five patients, and there were no major complications 
related to the procedure. The only death was in a patient 
(Case 4) whose hypoplastic left ventricle was the limiting 
factor in maintaining systemic circulation. In the child who 
underwent surgical valvotomy (Case I), it is possible that 
operative intervention at 6 days after balloon dilation was 
premature and that im ent might have occurred with- 
out surgery. 
1t is not unexpected t at some of these 
require further palliative rocedures in the future, as did two 
of our patients. A simila experience has been docu 
(6,7) in neonates surviving surgical aortic valvotomy, with 
reoperation rates ranging from 10% to 54%. 
We found that it was technically much easier to cross the 
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aortic valve with the carotid artery approach than with a 
femoral artery approach. The femoral artery complications 
of thrombosis, rupture and hemorrhage were avoided, and 
the femoral artery was spared for use at a later time if 
necessary. Use of a sheath is helpful in inserting and 
removing the balloon catheter and lessens the trauma to the 
carotid artery. 
. Carotid artery compromise dur- 
ing and after the procedure is a potential complication. It has 
been shown that carotid artery ligation in the patient on 
extracorporeal membrane oxygenation is generally associ- 
ated with good long-term neurologic results, although right- 
sided brain lesions were reported in 8 of 59 survivors in one 
series (8). Because balloon dilation by means of the carotid 
artery is a considerably shorter procedure than extracorpo 
real membrane oxygenation and does not result in carotid 
artery ligation, there is even less likelihood of long-term 
neurologic complications. However, because of the possibil- 
ity of thrombus formation on the catheter and embolization 
to the brain, heparinization during this procedure is war- 
ranted. 
Conehrsion. Our experience with balloon valvuioplasty 
using a carotid artery approach has demonstrated that the 
technique is feasible and was safe in five neonates with 
severe aortic valve stenosis. We recoisrmend its use in this 
setting as initial palliation because of its technical advan- 
tages and the elimination of risks associated with femoral 
artery catheterization in the small it&ant. 
We gratefully acknowledge ?he secretarial assistance of Judy Doubt in the 
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